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Diabetes is a metabolic condition with continuously increasing incidence, contributing to higher
cardiovascular mortality, but its pathophysiological features particularly at the cardiac cellular level are still
incompletely understood. In the present study, the effects of diabetic metabolic derangement (DMD, induced by
streptozotocin followed by high fat and high cholesterol diet for 6 months) on left ventricular (LV) structure and
function were investigated in a large Yorkshire swine animal model highly resembling the human heart. DMD
resulted in marked hyperglycemia, hypercholesterolemia, and hypertriglyceridemia as well as systemic
inflammation, associated with impaired small coronary artery vasodilation to bradykinin indicative of
endothelium-dependent coronary artery dysfunction. Robustly increased superoxide production in the LV was
also documented in the DMD, associated with increased eNOS uncoupling and reduced myocardial NO
production. These abnormalities were associated with increased myocardial collagen content and elevated
passive stif fness of the single cardiomyocyte as assessedin vitro. DMD resulted also in smaller heart size and
smaller end-diastolic volume, but global LV function was not yet significantly affected as E/A ratio, ejection
fraction and end-diastolic stiffness were not different from the control levels. In conclusion, diabetic metabolic
derangement induces numerous alterations at the left ventricular tissue level, which are likely to contribute to
increased cardiovascular morbidity and mortality in diabetes. Importantly, as these alterations precede
impairments in cardiac function, it is also likely that these cellular alterations are potential underlying causes of
diabetic cardiomyopathy which then later lead to decrements in global LV function as DMD progresses.
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